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Abstract 
Globally, the interest rate swaps have became the most traded financial derivatives on the OTC markets in the last decade. 
In the Eurozone banking system swap contracts with the Eonia overnight interbank interest rate as underlying asset form the 
most liquid interbank market.  But, the liquidity problems registered on the international markets have increased the 
volatility of Eoniaswap rates especially after September 2008 and also their spread form the European Central Bank policy 
rate. Applying long memory tests we have identified a persistent behavior of the Eoniaswap rates at different maturities.  
Using the Johansen and the Gregory-Hansen cointegration tests we found the existence of long run equilibrium 
relationships between Eonia and the Eoniaswap rates, that maintain in the presence of structural breaks in the cointegration 
relationship. Finally, we have estimated ARFIMA-FIGARCH models in order to capture the volatility transmission 
between Eoniaswap rates at different maturities. 
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1. Introduction 
The interest rate risk has been shown to be one of the most important risks faced by the European banks 
after the 2008 financial crisis. Observing the OTC transactions carried out in the recent period, the largest share 
in this category is held by interest rate swap contracts, which represent more than 75% of the OTC market at 
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the end of 2011. This highlights the willingness of banking institutions in actively managing the risks they are 
exposed to, using these types of instruments in speculation, as well as hedging. But, the underlying asset of 
these contracts is directly linked with the evolution of the interbank interest rates and the monetary policy rate 
of the European Central Bank ECB. 
In the Eurozone interbank market the swap contracts that have the Eonia interbank rate as the underlying 
asset are the most liquid ones. Thus, Eonia swap rates are very good indicators of the market anticipations 
regarding the evolution of the swap rates in short, but also in long term horizons. On the other side, the 
liquidity problems encountered by the international financial markets have increased the swap rates volatility, 
etary policy rate. 
Prati et al., 2003 have analyzed the daily evolution of the overnight borrowing interest rates for a series of 
highly industrialized countries like Canada, Great Britain and others from Eurozone over a period of 16 years, 
demonstrating that the intervention style of the central banks plays an essential role in modelling the empirical 
characteristics of interest rates on short run. Nautz and Offermanns, 2008,have analyzed the transmission of 
volatility through the European monetary markets from Eonia rate to the long term interest rates in the 2004-
2006 period, finding that the Basel II regulatory framework have reduced the volatility of all monetary market 
interest rates. 
Also, the Eonia fluctuations are caused by the long term gap between 
policy rate. Linzert and Schmidt, 2008, 
monetary policy rate is due to a long term high level of the former. Kotomin et al., 2008, using the Libor rates 
for 11 currencies, suggested that the liquidity preference at the end of year or trimester is the main factor that 
influences the behavior of interest rates on short term. 
Hassler and Nautz, 2008, found that the persistency of the swap rates volatilities increases with maturity. 
Cassola and Moran, 2008 have shown that interest rates swap spread rates published by the ECB present long 
memory. Nautz and Scheithauer, 2010, reached the same conclusion regarding the persistence of the spread 
between the interbank lending rates and the monetary policy rate, analyzing the European Central Bank, 
American Federal Reserve, Bank of England and Swiss National Bank in period 2000-2007. They found 
varying degrees of persistence which is due to the implementation style of the monetary policy. 
Focusing on the European interbank market, we have analyzed the behavior of Eoniswap rates focusing on 
the structural breaks, the persistence of volatility and on the volatility transmission on the Eoniaswap indices 
market. Section 2 provides the data and the methodology. Section 3 presents the results and Section 4 
concludes. 
2. Data and methodology 
In the present paper our aim is to analyze the Eoniaswap rates behavior for different maturities during the 
20.06.2005-20.06.2011 period in order to determine how their volatility is influenced by the European Central 
months maturities have registered an evolution similar with the ECB policy rate, Fig.1. It should be remarked 
that when an increase in the monetary policy interest rate of ECB is expected Eoniaswap rates with 12 months 
maturities are larger in comparison with the short term interest rates 1-6 months because of the higher 
expectations of Eonia rate in the future. 
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Fig. 1. Eoniaswap rates 1M, 3M, 6M, 9M, 12M and the monetary policy rate of the European Central Bank ECB rd
The challenge launched by this downward trend of Eoniaswap
rates after September 2008 raises the following questions: how long will the swap rates remain at a low level, 
will they return to the long-term equilibrium or will they follow a random walk process, how persistent is their
volatility? To address these issues we have performed various tests, taking into account the structural breaks 
identified. Analyzing the relationship between the swap rates and the overnight interbank interest rate in the
20.06.2005-20.06.2011 period we have used structural break tests, long memory test and volatility persistence
tests. Finally, we have analyzed the volatility transmission on the Eoniaswap indices market by using
ARFIMA-FIGARCH models.
Identification of structural breaks. Given the fluctuations registered by the international financial markets in
the recent period an analysis is required in order to detect if there is any structural break in the evolution of 
swap rates. A structural break occurs when parameters characterizing different time series moments are
unstable over time, due to the strong influences of the extreme events. For our data series we have applied the
Zivot-Andrews, 1992, structural break test. The null hypothesis of the test states that there is no structural break 
versus the alternative one that indicates the presence of a structural break.
Persistence analysis. Another objective of our analysis is to identify possible long-term dependencies in the 
interest swap rates fluctuations for analyzing the impact of the ECB monetary policy decisions on their 
volatility persistence over time. For studying the long-term persistence of volatility we have used the Hurst 
exponent and the GPH method introduced by Geweke and Porter-Hudak, 1983, for the whole period, as well as 
before and after the structural breaks identified through the Zivot-Andrews test.
Volatility transmission. A stochastic process has long memory if the autocorrelation function for a lag is 
infinite, McLeod and Hippel, 1978. Such a process with long memory is also fractionally integrated and can be 
represented by an autoregressive moving average heteroscedactic model ARFIMA-FIGARCH Fractionally 
Integrated Autoregressive Moving Average - Fractionally Integrated Generalized Autoregressive Conditional
Heteroscedasticity, proposed by Baillie, Han and Kwon, 2002. Unlike ARFIMA models that take into account 
the presence of long memory only in the mean, these models have the advantage of taking into account the
presence of long memory in the variance.
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3. Empirical results 
3.1 Structural breaks in Eoniaswap series 
In Table 1 are presented the Zivot-Andrews test results for the model that identify a structural break in the 
constant and in the trend. At a 1% significance level the test statistic is significant for each Eoniaswap rate 
maturity, indicating the rejection of the null hypothesis. The series present structural breaks in constant and 
trend and the date of each break falls between 24.09.2008 and 06.10.2008, taking place immediately after the 
bankruptcy of Lehman Brothers. 
Table 1. Zivot Andrews#  test applied on Eoniaswap rentabilities 
 
Eoniaswap rentability Structural break Test statistic 
Eoniaswap 1M 06.10.2008 -13.6914*** 
Eoniaswap 3M 03.10.2008 -37.4345*** 
Eoniaswap 6M 24.09.2008 -37.5264*** 
Eoniaswap 9M 24.09.2008 -38.6898*** 
Eoniaswap 12M 24.09.2008 -38.1627*** 
*** H0 is rejected at the 1% significance level critical value: -5,57; # Zivot Andrews has the null hupothesis H0: the series has a unit root 
without structural breaks and the alternative one H1: the series presents a tructural break in constant and in trend.  
3.2 Volatility persistency of Eoniaswap rates 
Through correctly anticipating the long term swap rates, central banks can implement an efficient risk 
management strategy so that deviations of the Eoniaswap rates from the monetary policy interest rate is low. 
But if the spreads present a persistent volatility, the extreme shocks occurred at some point in time will prevent 
the monetary policy transparency and the influence of central banks on the long term rates. The effectiveness of 
monetary policy would be reversed in the context of persistent volatility behavior. Thus, the information 
incorporated in the overnight rates will not be as important in determining the term structure of interest rates 
and central bank control over the long-term interest rates will be reduced. On the other hand, ignoring long 
memory underestimates the persistence of shocks. Observing the results presented in Table 2, the Hurst 
exponent which values range between 0.5 and 1 and the parameter d of the GPH method which values range 
between 0 and 0.5 indicate the presence of long-term memory and a persistent behavior of the Eoniaswap rates. 
Table 2. Hurst exponenta and GPH methodb applied on Eoniaswap rentabilities, befor and after the structural break 
Swap rate Rentability Entire period Before the structural break After the structural break 
Eoniaswap 1M Hurst exponent 0.70652 0.74651 0.77120 
 d (GPH method) 
0.19272  
(0.08969) 
0.01576 
(0.13424) 
0.00202 
(0.21697) 
Eoniaswap 3M Hurst exponent 0.70688 0.62068 0.59339 
 d (GPH method) 
0.34338  
(0.09543) 
0.30035 
(0.12824) 
0.42627 
(0.11252) 
Eoniaswap 6M Hurst exponent 0.64740 0.59759 0.59053 
 d (GPH method) 
0.26852  
(0.09776) 
0.21189 
(0.16651) 
0.35743 
(0.12545) 
Eoniaswap 9M Hurst exponent 0.60853 0.60930 0.60543 
d (GPH method) 0.29821  0.28275 0.29696 
335 Codruţa Maria Făt and Simona Mutu /  Procedia Economics and Finance  3 ( 2012 )  331 – 336 
(0.10639) (0.15352) (0.11731) 
Eoniaswap 12M Hurst exponent 0.60077 0.60849 0.60152 
 d (GPH method) 
0.16682  
(0.10433) 
0.32042 
(0.17571) 
0.23663 
(0.13787) 
Standard deviation in;a Hurst exponent. or pink noise it tends 
to change often  is 
persistent or black noise: an increase is very likely to be followed by another increase in the following period and vice versa; bGPH method 
has the null hypothesis H0: d=0, with the alternative H1: d>0 or d<0. If the null hypothesis is rejected and -0.5<d<0 then the series is 
antipersistent the sum of the autocorrelation coefficients absolute values is finite. If 0<d<0.5 the series has long memory (the sum of the 
autocorrelation coefficient absolute values is infinite) and if 0.5<d<1 the series is mean stationary. 
 
The results of the ARFIMA(1,dm,1)-  the presence of long 
memory in the mean for almost all swap rates, except the 12 months maturity swap rate. The dm coefficients 
register values between 0 and 0.5 for all maturities up to 9 months, being statistically significant at a 99% 
confidence level. However, it appears that their value decreases with maturity, due to the increased uncertainty. 
Coefficients that capture the long memory in volatility are also statistically significant and indicate the presence 
of long memory in variance for all interest rate swaps. Their value increases with maturity, ranging from 
0.05037 for Eoniaswap 1M to 0.49774 for 12M Eoniaswap. 
The estimated parameters for the mean and the variance equation are statistically significant, the models 
successfully filtering both the linear component ARFIMA model and the heteroscedastic one FIGARCH 
model. The sum of the FIGARCH model coefficients approaches 1, indicating the persistency of the returns  
volatility, the current information being relevant in forecasting the future long-term volatility. According to Q 
and Q2 Ljung-Box statistics the first order autocorrelation of the residuals and of the standardized residuals 
were removed. The first order heteroscedasticity has been also eliminated ARCH-LM test. 
Table 3. ARFIMA(1,dm,1)  FIGARCH(1,d ,1) models for Eoniaswap rentabilities 
 
Parameters ES 1m ES 3m ES 6m ES 9m ES 12m 
Mean equation 
Constant  2.06830***  (0.0759) 
2.1141*** 
(0.0109)  
2.13810 *** 
(0.0696 )     
2.16888*** 
(0.1338)     
-1.96175 
(2.8971)  
 0.99919*** (0.0041) 
1.00109 *** 
(0.0032) 
1.00121*** 
(0.0039) 
1.00113*** 
(0.0052) 
1.00059*** 
(0.0035) 
 0.08801* (0.0506)   
0.01418 
(0.0489)    - - 
0.09469*** 
(0.0306)    
dm 
0.156*** 
(0.0371)  
0.143*** 
( 0.0262)   
0.103*** 
(0.0219)      
0.083*** 
(0.0222)      
-0.006 
(0.0055)    
 
Variance equation 
 0.00257*** (0.0002) 
0.00033*** 
(0.0002)  
0.00012*** 
(0.0004)  
0.00030*** 
(0.0008)  
0.00047*** 
(0.0001)  
 0.76249*** (0.0123)     
0.99718  ***  
(0.0004)  
0.69368 ***  
(0.0408)    
0.68457*** 
(0.0486)   
0.78542 *** 
(0.0413)    
 0.99791*** (0.0001) 
1.02004*** 
 (0.0053)    
0.39889 ***  
(0.0486)      
0.35929*** 
(0.0517)    
0.44155 *** 
(0.0550)    
d  0.05037***  (0.0012) 
0.45641*** 
(0.0337)      
0.47514*** 
(0.0405)    
0.45802*** 
(0.0484)     
0.49774*** 
(0.0665)    
 
Residual tests 
aQ(1) -0.09822 [0.0001] 
-0.03512 
 [0.1678] 
-0.01222 
 [0.6311] 
-0.02004  
[0.4312] 
-0.02145 
[0.3995] 
bQ2(1) -0.00518 [0.8386] 
0.02186 
[0.3906] 
0.00860  
 [0.7353] 
-0.02004 
 [0.4312] 
0.00430 
[0.8657] 
cARCH-LM(1) 0.51325 0.029189 0.006288 0.044322  0.06284 
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[0.4737] [0.8643] [0.9368] [0.8333] [0.8021] 
*** significant at 1%, ** significant at 5 %, * significant at 10 %; standard errors in ; p values in []; aQ  Ljung Box statistic has the null 
H0: the autocorrelation coefficient of the residuals is zero with the alternative that is different from zero; bQ2 - Ljung Box statistic has the 
null H0: the autocorrelation coefficient of the standardized residuals is zero with the alternative that is different from zero; cARCH-LM(1) 
tests the null H0: the residuals are homoscedastic with the alternative that they are heteroscedastic. 
4.Conclusions 
Analyzing the Eoniaswap rates behavior and their relationship with the overnight interbank interest rate 
during 20.06.2005-20.06.2011 we have identified structural breaks in the 24.09.2008 - 06.10.2008 period, long-
term memory both in mean and in the variance and also a persistent behavior for all maturities. The results 
reflect the banks  Eoniaswap rates as 
underlying assets, because of the past information persistency. On the other hand, the situation is favorable for 
an efficient market risk management because the future of volatility can be forecast using past information. 
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